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Description: Fig. 1 is a diagram showing an appearance of a head portibn of a bicolor 

thermometer (used as a non-contact type thermometer) equipped with a focusing 
device (hereinafter referred to as an invented device). Fig. 2 is a simplified sectional 
view of the head portion. Indicated at B is a hibular body, C is a condenser, and K is a 
detecting element. The tubular body B is formed as a hoUow cylinder type object. 
The condenser C arranged in a mirror hibe Bl projecting from the one end of tubular 
body B. The detecting element K, positioned on a lens axis of the condenser C , is 
fixed on the wall of the tubular body B at the predetermined distance away from the 
condenser C and is connected to an unillustrated display through a cable Kl. The 
tubular body B is supported by a remotely controllable support arm A such that the 
tubular body B is remotely controlled to move either one of left & right direction, up & 
down, and fore & aft directions. Thus the axis of lens of the condenser C (i.e., an 
aiming point of the thermometer) can be coincided with a temperature measuring spot 
O and this very position can be held. 

When radiation energy generated from the temperature measuring spot O is 
introduced into the detection element K, through the use of flie unillustrated display, 
only two predetermined colored wave components are outputted to the display. 
Then the display portion calculates a ratio between the radiation energies for the 
predetermined wave lengtiis and computes a temperature at the measuring point O in 
accordance with the calculated ration and then display through an adequate means. 

In the tubular body B, there is provided a half surfaced mirror Ml at a middle point 
between the condenser C and the detecting element K and intersecting the lens axis of 
the condenser at the angle other ttian 90 degree. It is set such that light emitted from 
tiie light source L consisting of a laser generator comes into fhe half surfaced mirrcn- Ml 
through a reflection mirror M2. The reflection mirror M2 is positioned on the 



reflection path of the light coming into the half surfaced mirror Ml via the condenser C 
and the mirror M2 is arranged in parallel to the half surfaced mirror Ml and the 
reflection surface of the mirror M2 is arranged to face the half surfaced milTor Ml. 
The ligiht sotirce L is positioned on the reflection path of the light comiiig into the 
reflection mirror M2 from the half surfaced mirror Ml. With this structure, the light 
emitted from the light source L is to be projected as a spot light onto the test piece T 
whose surface temperature is to be measured via the reflection mirror M2 and the half 
surfaced mirror Ml and the condenser C for indicating tiie location of the light jixis for 
the condeitser C, i.e., indicating the aiming point on the object at which the 
temperature is measured by the bicolor thermometer. 

In the conventional device of this kind, the ligjht source L is provided eiflier at a 
position where there used be mounted a finder F or at a position in a support tube B2 
which is externally fixed onto the finder F. Where a diameter of the portion of the 
support tube B2; from a middle point to a leading end thereof, is set larger than that of 
the other portion thus the ligjht source L can be placed into Oie larger diameter portion 
and is fastened by the use of am un-illustrated screw. In ttie smaller diameter portion 
of the support tube B2, fliere is provided a condenser C and it is set such that flie li^t 
of the light source L is condensed by flie condenser C then it is directed to the 
reflection mirror M2. 

Hereinafter we would like to describe an operation of the device of ttils invention along 
the focusing procedures using the same. 

When shooting Gie laser beam by operating the laser generator, as one example of the 
light source L, the laser beam pass througji ttie condenser C and moves along the ligjit 
trajectory including the reflection mirror M2, and the half surfaced mirror Ml and 
passes tiirough the condenser C to project onto the surface of temperature measuring 
object T as a Ught spot. The light spot on the object T indicates a location of flie Ught 
axis of the condenser C, i.e., flie aiming position of the bicolor thermometer. As a 
result, an operator can adjust the head position of the device by maneuvering a 
support arm A to set fte spot coinciding with a temperature measuring spot O. In 
doing so, when coinciding with the spot with ttie temperature measuring spot O, the 
aiming point of the bicolor theraiometer is deemed to be set right on the point of the 
temperature measurement Thereafter flie electricity supply to the Kght source L can 
be cut and the temperature measurement on the spot of the object T can be readily 



executed 



In Fig. 3, there is shown an alternate embodiment of the devipe of this invention for the 
use in the bicolor tiiermometer in which ttie radiation energy generated from the object 
whose temperature is to be measured is led to a detecting element K with the use of an 
optical fiber P.. In this embodiment, the light emitted from the hght source L is 
projected to the condenser C provided in the support hibe B2 attached to the tubular 
member B, the reflection mirror M3, the half surfaced mirror Ml, and to the condenser 
C and then through the optical fiber P to reach the surface of the. object T whose 
temperafaue is to be measured. Wherein tiie light having been reached at the surfece 
is in a form of spot ligjit and is set to coincide wifli the aiming spot by flie bicolor 
thermometer. The structure and function of the device other than mentioned above 
are roughly the same as the corresponding portion of the device described in reference 
wiflr Figs. 1 and 2, ttius flie same numerals are used for the identical parts and the 
detailed description for ttte identical parts are omitted. 

With the aforementioned device, the aiming point by the bicolor fliermometer can be 
indicated on the surface of ttie object as a ligjit spot ttius one can easily adjust the 
indicated aiming point to coincide with the desired temperature measuring point. 
After adjustment is done, the detecting element can focus onto flie ligJit spot for the 
temperature measurement. Accordingly, the focusing procedure for the temperature 
measurement can be greatly simplified and accuracy for locating the light spot on the 
point of temperature measurement can be enhanced with ease. In addition, with this 
device, the temperature measurement procedure can be remotely operated thus it is. 
especially beneficial to tiie temperature measurement /or the extremely hot object such 
as a welding portion inside of the manufacturing tube and the like; it in turn enables a 
safe and easy temperature measuring procedure. 
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